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(54) Connection configuration for stator 

(57) The present invention has an object of provid- 
ing a rational connection configuration for an inner rotor 
type stator comprising coil windings provided for each 
pole Wade. Accordingly, the connection configuration of 
the invention comprises three types of electric conduc- 
tors (3a, 4a, 5a) corresponding to U-, V- and W-phases, 
respectively, and shaped like a ring. Each electric con- 
ductor has a projection (3b, 4b, 5b) extended in four 
directions corresponding to four groups of coil windings 
(2) each of a same phase, and a lead (3c, 4c, 5c) repre- 
senting each phase and extending outward of an outer 
diameter of the stator. The electric conductors (3a, 4a. 
5a) and a common electric conductor (6) are arranged 
on an end plate (7) concentrically. Connections 
between the coil windings (2) and the projections (3b, 
4b, 5b) respectively of the same phase are radially 
arranged at places outward of the grooves (7b) of the 
end plate (7) so as to effect connection therebetween. 
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Description 

FIELD OF THE INVENTION 



The present invention relates to a connection con- 
figuration for stator for use in rotary machines and more 
particularly, to a connection configuration for coil wind- 
ings of an inner rotor type stator. 

BACKGROUND OF THE INVENTION 

Recent stators have separate coil windings for each 
pole blade for increasing the winding density, it is a gen- 
eral practice in the art to adopt a Y-configured connec- 
tion for this type of stator in order to reduce circulating 
current occurred due to unbalance among individual coil 
windings. 

As the Y-configured connection, there have been 
Known a connection in which some of the coil windings 
have one ends thereof bundled together with regard to 
a same phase and the other ends thereof bundled 
together with those of the other coil windings regardless 
of difference in phase, and then are subjected to a con- 
necting process by means of soldering, brazing or the 
like; a connection utilizing a printed board provided with 
printed wiring; a connection utilizing a multi-layered 
copper-bar board; and the like. The connection utilizing 
the multi-layered copper-bar board comprises a con- 
ducive board connected to the ends of coil windings of 
the same phase and a conductive board connected to 
the other ends of the coil windings in common regard- 
less of difference in phase, with an insulating material 
interposed therebetween (see. for example JP A 6- 
.233483) 

Unfortunately, however, the aforementioned con- 
nection through soldering or brazing the bundles of coil 
winding ends is performed by ma nual work which 
requires a great amount of time and effort In view of a 
current capacity of a copper foTtTieconnection utilizing 
the printed board is not suitable in general for a large 
size stator which requires a flow of high current there- 
through. 

The connection utilizing the mult-layered coppe r- 
bar board is constructed such that conductive boards 
are laminated by way of interposing an insulating mate- 
rial therebetween, so that the ove rall dimen sions tend to 
increase with respect to a directioTTTrTwhlch the boards 
are laminated. In addition, the conductive board is 
formed by pressing a copper sheet, requiring a press 
machine and a die for each frame. Consequently, the 
equipment for preparing this type of connection is com- 
plicated and large on scale. 

DISCLOSURE OF THE INVENTION 

In view of the foregoing, it is an object of the present 
invention to provide a rational connection configuration 
for an inner rotor type stator with coil windings provided 
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for each pole blade. 

For achieving the above object, the invention is 
characterized in that electric conductors covered with / 
an insulating material are disposed in grooves of an end / 
5 plate and respectively connected to ends of coil wind- f 
mgs of the same phase. Thus, a rational stator facilitat- ! 
ing a connecting process is provided. 

That is, a connection configuration for stator 
according to a first aspect of the invention pertains to a 
10 stator including a stator core formed of coil windinqs 
provided for each pole blade, and comprises coil wind- 
ings provided for each pole blade and grouped into 
respective phases, electric conductors covered with an 
insulating material and worked into a bent form and an 
is end plate formed with grooves for f rttedly receiving the 
aforesaid electric conductors, wherein the end plate is 
disposed on the coil windings and adapted to frttedly 
rece.ve the electric conductors in the grooves thereof 
and the electric conductors are connected to the coil 
20 windings grouped into the respective phases 

Thus, the insulated electric conductor according to 
the invention may be readily obtained by bending a cov- 
ered wire such as a polyurethane copper wire. Since the 
electnc conductors are fitted in the grooves formed in 
ss the end plate, positioning of the electric conductors is 
facilitated so that the coil windings may be readily con- 
nected to the electric conductors by means of crimpinq 
or the like. a 

A connection configuration for stator according to a 
so second aspect of the invention is characterized in that 
the electric conductors are fixed in the grooves of the 
end plate. 

Since the electric conductors are fixed in the 
respective grooves of the end plate, an operation for 
35 connecting the coil windings to the electric conductors 
is facilitated. 

A connection configuration for stator according to a 
third aspect of the invention is characterized in that the 
electric conductor has a projection projecting outward 
40 and overlapping with an end of the coil winding for con- 
nection therebetween. 

Since the connection is formed by way of overlap- 
ping the projection of the electric conductor and the end 
of the coil winding, the connected portion may have a 
4S greater contact area, thereby increasing stability. This 
leads to an easy connecting operation. 

A connection configuration for stator according to a 
fourth aspect of the invention is characterized in that the 
electnc conductors have leads representing the respec- 
» tive phases of the coil windings and extended out of an 
outer diameter of the stator. 

Owing to the provision of the leads representing the 
respective phases of the coil windings and extended out 
of the outer dimeter of the s(ator djrect wjth 
55 other peripheral equipments becomes possible and a 
quantity of wring material to be used and the number of 
steps for the connecting process can be reduced 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a connection con- 5 
figuration for stator for use in rotary machines and more 
particularly, to a connection configuration for coil wind- 
ings of an inner rotor type stator. 

BACKGROUND OF THE INVENTION w 

Recent stators have separate coil windings for each 
pole blade for increasing the winding density. It is a gen- 
eral practice in the art to adopt a Y-configured connec- 
tion for this type of stator in order to reduce circulating is 
current occurred due to unbalance among individual coil 
windings. 

As the Y-configured connection, there have been 
known a connection in which some of the coil windings 
have one ends thereof bundled together with regard to 20 
a same phase and the other ends thereof bundled 
together with those of the other coil windings regardless 
of difference in phase, and then are subjected to a con- 
necting process by means of soldering, brazing or the 
like; a connection utilizing a printed board provided with 25 
printed wiring; a connection utilizing a multi-layered 
copper-bar board; and the like. The connection utilizing 
the multi-layered copper-bar board comprises a con- 
ductive board connected to the ends of coil windings of 
the same phase and a conductive board connected to 30 
the other ends of the coil windings in common regard- 
less of difference in phase, with an insulating material 
interposed therebetween (see, for example, JP A 6- 
233483)^ ~~ 

Unfortunately, however, the aforementioned con- 35 
nection through soldering or brazing the bundles of coil 
winding ends is performed by ma nual work which 
requires a great amount of time and effort. In view of a 
current capacity of a copper foil, the connection utilizing 
the printed board is not suitable in general for a large 40 
size stator which requires a flow of high current there- 
through. 

The connection utilizing the multi-layered coppe r- 
bar board is constructed such that conductive boards 
are la minated by way of interposing an insulating mate- 45 
rial therebetween, so that the overall dimensions tend to 
increase with respect to a direction in which the boards 
are laminated. In addition, the conductive board is 
formed by pressing a copper sheet, requiring a press 
machine and a die for each frame. Consequently, the so 
equipment for preparing this type of connection is com- 
plicated and large on scale. 

DISCLOSURE OF THE INVENTION 

55 

In view of the foregoing, it is an object of the present 
invention to provide a rational connection configuration 
for an inner rotor type stator with coil windings provided 



for each pole blade. 

For achieving the above object, the invention is 
characterized in that electric conductors covered with 
an insulating material are disposed in grooves of an end 
plate and respectively connected to ends of coil wind- 
ings of the same phase. Thus, a rational stator facilitat- 
ing a connecting process is provided. 

That is, a connection configuration for stator 
according to a first aspect of the invention pertains to a 
stator including a stator core formed of coil windings 
provided for each pole blade, and comprises coil wind- 
ings provided for each pole blade and grouped into 
respective phases, electric conductors covered with an 
insulating material and worked into a bent form, and an 
end plate formed with grooves for f ittedly receiving the 
aforesaid electric conductors, wherein the end plate is 
disposed on the coil windings and adapted to fittedly 
receive the electric conductors in the grooves thereof, 
and the electric conductors are connected to the coil 
windings grouped into the respective phases. 

Thus, the insulated electric conductor according to 
the invention may be readily obtained by bending a cov- 
ered wire such as a polyurethane copper wire. Since the 
electric conductors are fitted in the grooves formed in 
the end plate, positioning of the electric conductors is 
facilitated so that the coil windings may be readily con- 
nected to the electric conductors by means of crimping 
or the like. 

A connection configuration for stator according to a 
second aspect of the invention is characterized in that 
the electric conductors are fixed in the grooves of the 
end plate. 

Since the electric conductors are fixed in the 
respective grooves of the end plate, an operation for 
connecting the coil windings to the electric conductors 
is facilitated. 

A connection configuration for stator according to a 
third aspect of the invention is characterized in that the 
electric conductor has a projection projecting outward 
and overlapping with an end of the coil winding for con- 
nection therebetween. 

Since the connection is formed by way of overlap- 
ping the projection of the electric conductor and the end 
of the coil winding, the connected portion may have a 
greater contact area, thereby increasing stability. This 
leads to an easy connecting operation. 

A connection configuration for stator according to a 
fourth aspect of the invention is characterized in that the 
electric conductors have leads representing the respec- 
tive phases of the coil windings and extended out of an 
outer diameter of the stator. 

Owing to the provision of the leads representing the 
respective phases of the coil windings and extended out 
of the outer diameter of the stator, direct connection with 
other peripheral equipments becomes possible, and a 
quantity of wiring material to be used and the number of 
steps for the connecting process can be reduced. 
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DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view showing a 
stator according one embodiment of the invention; 
Fig. 2 is an exploded perspective view showing 5 
electric conductors and an end plate; 
Fig. 3 is a diagram explaining an arrangement of 
electric conductors dedicated to respective phases 
and a common electric conductor; 
Fig. 4 is a sectional view showing an end plate io 
according to another embodiment of the invention; 
Fig. 5 is a sectional view showing a connected por- 
tion; 

Fig. 6 is a perspective view showing a principal por- 
tion of the connected portion between an electric is 
conductor and a coil winding; and 
Fig. 7 is a plan view showing an example of how to 
house the connected portion. 

DESCRIPTION OF PREFERRED EMBODIMENTS 20 

Preferred embodiments of the invention will herein- 
below be described with reference to the accompanying 
drawings. 

Referring to Figs. 1 and 5, indicated by 1 is a pole 25 
blade of a stator core and by 2 is a coil winding around 
the pole blade. In Fig. 2, reference numerals 3a, 4a and 
5a each denote an electric conductor connected to the 
coil winding, reference numer^lis3b. 4b and -Sb-eafch 
denote a projection provided,at.each electric conductor, 30 
and reference numerals 3c, 4c and 5c ~each denote a 
jead p rovided at each elisctric'coriductor. Indicated by 6 
is a common electric conductor and by 6b is a projection 
provided at the common electric conductor A reference 
numeral 7 denotes an end plate for housing the electric 35 
conductors and reference numerals 7a and 7b denote 
grooves formed in the end plate for re ceiving the electr ic 
conduqtsts. In Fig. 4, a reference numeral 8 denotes an 
end plate according to another embodiment of the 
invention. 40 

Now returning to Fig. 1, the stator has twelve sepa- 
rate pole blades, each being provided with the coil wind- 
ing 2 therearound before fixed in place. The stator is 
adapted to correspond to a three-phase structure 
including a U-phase f a V-phase arid a W-phase and 45 
arranged such that the twelve pole blades 1 are dis- 
posed circumferentially of the stator at regular intervals 
and provided with coil windings corresponding to the U- 
, V- and W-phase in this circumferential order. That is, 
four pole blades provided with coil windings correspond- so 
ing to the same one phase of the three phases are sep- 
arately arranged circumferentially at regular intervals of 
every three pole blades. 

The four coil windings 2 of the same phase, the U- 
phase for example, fitted around the respective pole ss 
blades have their respective leading ends connected to 
the conductor 3a. Likewise, the leading ends of the coit 
windings of the V-phase are connected to the conductor 



4a and the leading ends of those of the W-phase are 
connected to the conductor 5a. On the other hand, the 
opposite ends or trailing ends of the twelve coil windings 
are connected to one common conductor 6, thus estab- 
lishing the Y-configured connection of the coil windings 
of the U-, V- and W-phases. More specifically, the three 
types of conductors 3a f 4a and 5a corresponding to the 
V- and W-phases and the common conductor 6 are 
cx)ncentrjcally arranged on the end plate 7, having their 
respective connected portions radially arranged in 
grooves 7b of the end plate 7 for connection with the 
respective ends of the coil windings 2. 

The three types of conductors- 3a t 4a and 5a and 
the common C0nducf5r"6 are formed of, for example, a 
copper wire covered with multiplejnsula^ of 
polyimide, polyester and the like and bent in conformity 
with each of the grooves 7a. Examples of a us able co n- 
nectiop_jnetbod include a calking method utilizing a 
calking contact, a fusing method by means of resistance 
welding, soldering, brazing and the like. 

As seen in Fig! 2, the electric conductors 3a, 4a and 
5a are shaped li ke a, ring and each correspond to four 
coil windings 2 of the same phase. The conductors have 
the projection 3b, 4b and 5b, respectively, projected out- 
ward~as well as the lead 3c, 4c and 5c representing the 
respective phases and ""extending outward of an outer 
diameter of the stator. ~~ 

The common conductor 6 is also shaped like a ring 
and has twelve projections 6b projected outward of its 
circumference and disposed at regular intervals so as to 
correspond to the respective pole blades 1 . 

The end plate 7 is formed of an insu^M^material 
such as a synthetic resin, having a donut-like shape. 
The end plate includes ring-like grooves 7a concentri- 
cally arranged therein for receiving the electric conduc- 
tors 3a. 4a and 5a, respectively, and radially arranged 
grooves 7b for leading out the projections 3b, 4b and 5b. 

Now, description will be made on the procedure for 
connecting wires in the abovementioned arrangement. 

First, the common electric conductor 6 is inserted in 
the outermost of the grooves 7a and the grooves 7b of 
the end plate 7, then the electric conductors 3a. 4a and 
5a are inserted in the grooves 7a and 7b subsequently 
in the order of from the outer to the inner. The positional 
relationship among the projections 3b. 4b and 5b at this 
time is shown in Fig. 3. However, the positional relation- 
ship between the electric conductors 3a, 4a and 5a and 
the common electric conductor 6, and that among the 
leads 3c. 4c and 5c are not particularly specified. 

Alternatively, as seen in Fig. 4, the electric conduc- 
tors may be arranged in an end plate 8 in a manner 
according to anoth er embodim ent. 

SubsequeriflyTas showrTin Figs. 5 and 6, the end 
plate 7 is fixed onto an upper portion of the coil windings 
of the stator. The leading ends of the coil windings 2 are 
overlapped with the projections 3b, 4b and 5b, while the 
trailing ends of the coil windings 2 are overlapped with 
the projections 6b. Each overlapped portion is covered 
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with a caulki ng membe r 9 and then caulked for estab- 
lishing the connection Between the coil winding and the 
electric conductor. Shown in Fig. 7 is an example of 
places for housing the connected portions. The con- 
nected portions may be homed in such a manner that 
the connected portions do not extend beyond the outer 
diameter of the stator. 

if the electric conductors are inserted in the grooves 
of the end plate 7 or 8 and then fixed thereinto by means 
of resin monolithjc molding, welding, bonding or the like, 
the subsequent connecting process may be facilitated. 
Although the embodiment of the invention has been 
described by way of an example of twelve pole blades, 
the embodiment may also be practiced in the same 
manner regardless of the number of pole blades, pro- 
vided that the stator comprises three-phase coil wind- 
ings. 

As described above, the connection configuration 
of the invention is arranged such that the electric con- 
ductors 3a, 4a and 5a covered with an insulating mate- 
rial are provided with the projections 3b, 4b and 5b for 
connection with the coil windings 2, and are received in 
the grooves 7a and 7b of the end plate 7, thus allowing 
a simple equipment to accomplish the connection 
between the electric conductors and the coil windings 2. 
Further, since the projections 3b, 4b and 5b of the elec- 
tric conductors are overlapped with the respective ends 
of the coil windings for connection therebetween, the 
connecting process may be performed in a more stable 
manner. 

Furthermore, in the connection configuration 
wherein the electric conductors representing the 
respective phases of the coil windings 2 have the leads 
3c, 4c and 5c for leading respective one end thereof out 
of the outer diameter of the stator, direct connection with 
other apparatuses is possible. This'cbntributes to reduc- 
tion of the wiring material to be used and of the number 
of steps for the connecting process. 

In this result, a rational connection configuration is 
provided for a stator of an inner-rotor type stator, partic- 
ularly of a large size, in which coil windings are provided 
for each pole blade. 

Claims 

1. A connection configuration for stator including a 
stator core formed of coil windings 2 provided for 
each pole blade 1 f the configuration comprising: 



the coil windings 2 and adapted to fittedly 
receive the electric conductors 3a, 4a and 5a in 
the grooves 7a and 7b thereof, and said electric 
conductors are connected to the coil windings 
5 grouped into the respective phases. 

2. A connection configuration for stator as set forth in 
Claim 1 , wherein the electric conductors 3a, 4a and 
5a are fixed in the grooves 7a and 7b of the end 

10 plate. 

3. A connection configuration for stator as set forth in 
Claim 2, wherein the electric conductors 3a, 4a and 
5a have projections 3b, 4b and 5b projecting out- 

15 ward and overlapping with one end of the coil wind- 
ings for connection therebetween. 

4. A connection configuration for stator as set forth in 
any one of Claims 1 to 3, wherein the electric con- 

20 ductors 3a, 4a and 5a have leads 3c, 4c and 5c rep- 
resenting the respective phases of the coil windings 
2 and extended out of an outer diameter of the sta- 
tor. 

25 5. A connection configuration for stator as set forth in 
Claim 1 or 2, wherein the end plate 7 is formed with 
a plurality of grooves 7a of concentric circular 
shapes for receiving the electric conductors 3a, 4a 
and 5a, and with radial grooves 7b overlapping with 

30 the concentric circular grooves. 

6. A connection configuration for stator as set forth in 
any one of claims 1 to 4, wherein 

35 the electric conductors 3a t 4a and 5a are each 

shaped like a ring so as to be received by the 
concentric circular grooves 7a, and in corre- 
spondence to the coil windings 2 grouped into 
the respective phases, have projections 3b, 4b 

40 and 5b projecting outward, as well as leads 3c, 

4c and 5c representing the respective phases 
and projecting outward of the outer diameter of 
the stator, and 

a common electric conductor 6 is also shaped 
45 like a ring, and in correspondence to the 

respective polar blades, has projections 6b 
extending outward of its circumference. 



coil windings 2 provided for each pole blade 1 so 
and grouped into respective phases; 
electric conductors 3a, 4a and 5a co vered with 
an insula^jmat^rial and worked into a benT 
form; and 

an end plate 7 formed with grooves 7a and 7b 55 
for fittedly receiving the electric conductors 3a, 
4a and 5a; 

wherein said end plate is disposed on 
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